w. RAY SALT WHEN collecting passerine birds it has long been my custom to sex them in the field by an external examination of the cloacal region. In males this region swells considerably prior to the breeding season to form a definite protuberance. The organ persists throughout the breeding season after which it regresses and disappears. Its use as a diagnostic characteristic for sex is therefore confined to the breeding season, but at that time it is particularly useful in sexing those sparrows in which there is no sexual dimorphism. The fact that ornithologists of my acquaintance were not familiar with this organ, and the lack of reference to it in most treatises and papers on the avian reproductive system, suggested a study of its structure as a preliminary to further investigation. In the present studies a cloacal protuberance has been observed on breeding males of the Slate-colored Junco, the English Sparrow, the White-crowned Sparrow, and other passerines.
MATERIALS AND METHODS
Specimens were collected with fine shot and were examined immediately in the field and later in the laboratory. Parts required for microscopic study were removed in the field and fixed in Bouin's fluid. Serial sections of cloacal protuberances were cut at 20 microns, and from one set a wax-plate model was made by using camera lucida templates. Other sections were cut at various thicknesses and stained with Delafield's haematoxylin and eosin, Mallory's connective tissue stain, or Weigert's elastic tissue stain. Freshly-killed specimens were dissected in the laboratory, and drawings were made from such dissections.
Although the primary subject of this investigation was the Vesper Sparrow, parallel studies were made on the Horned Lark (Ercmophila alp½stris) and the Chestnut-collared Longspur (Calcarius ornatus). The Clay-colored Sparrow ($piz½lla pallida), Brewer's Blackbird (Euphagus cyanoccphalus), the Purple Grackle (Quiscalus quiscula), and the Black and White Warbler (Mniotilta varia) were studied less intensively. Since starting this investigation, I have collected no passerine species on which some indication of a cloacal protuberance was lacking on the breeding male. Conversely, no non-passerine species has been collected on which a cloacal protuberance was evident (figure 3). In addition to the above-mentioned passerines, I have 
STRUCTURE OF PROTUBERANCE
In form, the cloacal protuberance appears as a spherical appendage on the Vesper Sparrow, the Clay-colored Sparrow, and the Sharptailed Sparrow (figure 2). On the Horned Lark, it has a cylindrical or truncated-conical form (figure 4). Present data are insufficient to show whether the shape of the protuberance is similar within taxonomically defined groups other than species. Changes in size and shape naturally occur during development and regression of the in- glomera. During the present work ten of these organs from the Vesper Sparrow were teased apart and each proved to be a continuous duct with no diverticulae or pouches. Serial sections of others were examined and in no instance could a branching of the duct be found. This was also true for similar organs taken from the Horned Lark, the Chestnut-collared Longspur, and Brewer's Blackbird. In each case, the end of the vas was an unbranched, much-coiled body which may best be termed a seminal glomus. Fatio (1864) says that in the Alpine Accentor, the uncoiled duct would be at least one meter long. In the Vesper Sparrow, it is estimated to be about 80 cm. long.
In From visual evidence only, I believe post-ganglionic fibers from these ganglia innervate the glomeral ducts.
REGRESSION OF' PROTUBERANCE
Following the breeding season, the protuberance becomes smaller. In specimens taken at the end of August, it had almost disappeared. Owing to the migratory habit of the Vesper Sparrow, no specimens were available after this time, and it is not known whether or not there is further regression during fall and winter months.
Within the protuberance changes occur mainly in the glomeral ducts. These shorten and become thinner causing the glomera to become reduced in size. The ejaculatory ducts and the genital papillae are also greatly reduced. By the middle of July, the walls of the glomeral duct have become apposed in many places and the lumen disappears or is greatly reduced. The epithelium has become cuboidal or occasionally squamous. The connective tissue coat is more fibrous, and the wall of the duct is relatively thicker. The interstitial tissue has also become more dense, and it is difficult to define the duct in some places. By the end of August these changes have progressed until the lumen of the duct has disappeared and the glomus appears as a tightly wound cord firmly embedded in connective tissue.
DISCUSSION
This study indicates that as a result of the growth of those parts of the gonaducts known as the seminal glomera, an external protuberance is produced at the cloacal region of the Vesper Sparrow and certain other passefine birds. This protuberance is largest at the height of the breeding season when the seminal glomera are largest. However, the protuberance is something more than a hernia caused by the enlarging glomera; the whole end of the gut tract accompanies it as it develops. This is possibly caused by the close attachment of the glomera and the ejaculatory ducts to the end of the gut. As the glomera lengthen, the ejaculatory ducts are forced distally and the end of the gut follows them. In this manner, the whole of the cloacal region is pushed out to form the cloacal protuberance.
It is not known that the development of the protuberance is synchronous with that of the testes. Indeed, observations made during this study indicate that the growth of the protuberance may lag behind that of the testes. Witschi ( The cloacal protuberance of the Vesper Sparrow is described and a histological description of its major components is given.
The development of the protuberance is believed to be caused by the development of the seminal glomera. It is suggested that the doacal protuberance can be used as an external indicator of sexual development in some passerine birds.
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